(Si) hitermtim-mi Fat 


at C1sssslk.»jio« * ; 


\ \ Hi)\aUom 






WO 99m (S 






| Ml 


igotsisl PtsMkaS 






\ \ (43 - i < 


«fs Date 


August | 



(22 55 ifyasy 5999 (05.020; 



CH. CY, BE, DK, POO PL FK, 08. I 
NL, PT, SB. 



00} PrtesOU Uai. 



' \ / f UGKT SCIENCES 0007703 1 x \ i 

! < i \ ~s 

j 9$02? (US). 

\ (12) hntatam CHEN, lassies. CO 20!! -■ JOO •.• O.02. 

i Ki v 0OS« < - s - D-oA. ; ■ 

i i s - 

i 27730 - AlOiO Over.!- SIS. &u->c^y, , V2022 



~i Vv" ANIS72SON. i ' , Ssu' 00f«rs. of 8 or-'; 2 ^ 

Aj^ersod. h >*• 707. i ' - ' i 0- fu. t 

WA (TOO 



C }i<0 , f * ! " EU7CTR! R00O N MPOXOIOD C( 



LOCAL OR 


* f 








MOTOR 








« — 





AC OR 00 
POWER 
J~| 8UPPIY 4 
1 CONTROL 




(57} $£*itftct 

OOO. iiic-ebv inciucing piover in ::r : pOo;s2 receipt;: ceO 00} vOOO 1 . ; ; psOenOs O.:0v The fute-sai power Les-j 00} oxOOe^ elite; 
or wsws moving- p»m«m*M magnets (42.!, or tm ar moss moving «fcmem« &at vary the raagtssie Bus cflapkxi to foe Br^bssec receiver 
coo 00; As .:; yeiOi of fOe varyim; rssSf'jieUc. 002 exptOeeceO by -So ipiplsfsisd sewiver cos: (20). ;;?s Oeesrie current f!;;w< O'on; Oe 
T-^ai i ! tf s ee 04* 



MOVABLE MAGNET TRANSMITTER FOR INDUCING ELECTRICAL 
CURRENT IN AN IMPLANTED COIL 
Field «f the Inventkm 
) 1 t f < i \ v l t x > an 

5 electrical ckc\h\ « p > rn * n < t 

\\u t i s t o x <. v i ! , Uv« «o I t 

Background of the IssveMksa 

Various types oi inedsea device such as cot pi; ick 

10 '5< x < io be 

5 i , k- ><p < «t a x x >v noetn 
for an extended period of time. Although a power lead connected io the implanted 

devices* extendin yotsh patk s body ca >e jsed i< pj rical 

|«>^ ? te« sued o o^ v <\ devux am le \ na- >^ he skin 

15 m i i m\ U i a I * pan. S t 1 ku dm noid 
this > x 

xx { |1 

eventually need io either be recharged or replaced. Replacing an auerrsady 

5 * < ? * i x md is da ts no 

20 deslrab X h a b^t ..u^h dbce ecttx =ads > creates > 
nai-: of infection 

A .solutson to tins problem a-: to recharge lire battery by transcutaneous^ 

> ' 5 s i - ed meeker cod that is 

x \n > \ , . < N 1 ex x < d 

25 < x x >. t „ x l f l < i t xixf » 

<\ ! ^ i en , i v ^ a 

se x so <. \ ! * x x 1 * s in the 

Oxi x ! s ! < XX i \ i fx i * I 
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1 ! v > t\ K * < v ; k m hn direct 

em ?D- t < v! 

! i Ut x I 3 % I M C. I 

implanted , may be directly applied to power the implanted eh' device if 
5 ff\4a^vdKivi loorA^ , \ u| e<-\ « ? 'a'hr- LV|v,r h -4wdf 
be noted that the implanted receiving coil and any reined electronic circuity for 
die ■> m regulating the electrical current t be located at a < \ t point 
)« t •> s - i n t , t hi ! I ! | ds ( ud 

i ! ' t t be c. e i to the f cot 

1 0 is «. , < ! i J j , 5 hf | i t o - 

bod\ betvveers the two dtes 

to provide s st power to earns 3 * , v < < , } j f ce o 

r (Hi v. o e x < v. < U t ; -min x nl 

w a ?wtOv\ U<b x. x n v n , * t n n. ^ b oum! 

15 k j tan o of the c< i) can b 

vmu; iend\ high to umv o\erhe.tung m the Cretan! eotl unless if sx cooler asn.y 
tans or some other cooling mechanism. Also, a potential shock hazard may exist, 
same several hundred volts may be applied to properly energize »u external 
i w 3 j ti m mi.o > ! I uxh*:dv 

lb) < i, \ i t , iumi 

the i k s v v ' <. i i\ 3 b < v ( t b, 

patient's body and can cause the patient to feel uncomfortably warm. 

thus, it w; nld ele ih be prcferab e to pro> idc an e eternal transiTbi.u i that 

s < 3 v is. in' ' ^ no 1 v i d \U 1 s it i\ 

25 , t s - > ; 1 iK 

ten t n < 

s 1 s x 1 >. v s cod 

tnammbters, It would also be desirable to provide a relatively simple mechanism 
w* vs. est - K - \e < , x ^ ^ t x , s, v n 

30 es cmal t tn m\ to 

Summary of the hwmiimi 
in accord o tth the present no ration, as; external transmitter o; defined that 
is ! ? s * » h i v ' 1 > < an 

eleunc. current m w.v, m \h; mmhestfo recen er coil. The . v. a nm mPM 
35 i 3 : • t 3 , u 

s Pi 1 5 3 3 i I s v J I 
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f i ' ' s K i v. t > Si <. 

\i. m . s ekmeai *<- 5 j aeanem t dm o ogpki m 

car v ^ i v s ^ s s s 

The ! s < k. ^ i , . , , that 

5 si >s s , s t d , a s , v. i ,il f rnfK 

-> , > * - V v. v r } ! s v i t 

prime mover is disposed wiihirs do hosting. Aderrekvek, ; grime mover is 
disposed remote from the nmgnedc ikid generator and k coupled to k \ < t 
„ it 1 ms i 

10 i at v. v. , s i 

l k \ ' > , i !<.!!( 

eneetsem the kemmo oios.it V- to gome mowr aign - k \ e i ie > 
kdi feted iboiit in axis Rv j 
ma ut k his. alt oath f j § coil lucre sing a 

15 p , i t ti k ! < •> i >v t \ txv d( a 

n u ok ^ x v ,\ eoii 

k a not !H *,\ ,\ i d So 

0 to> < j K 
varies rnag ed receiver eoii 

20 A xs.>' rial that enhances m .govt e flax 

1 naos , . 1 , v v < ! 

Ok x couples magnetic flux Lot s a p< ie ranem magnai 

<> t k v ! k - > | t n mm 

i s x < 1 , i«. m < * o u > 

25 k ' , s > , , n v m 

. g ' < ^ i < tax rs 

s ^ i - U s. n ^ > > < iiKisaao 

f> -J vt n i « o h > , a ~ , v i w s i the 

t 1 f j s iii k the 

30 k ta si r „ ? n e f > « .ai\v,mk vpp>r k m erk>\i— e * k 

} N ? ! i the 

I !ir v. rm h> . > h i \ ! v ! u k to 

m ' . ^ ! v i < * 

UllO I v i . s , v s v ! t v t! ! ! 

35 \iuvut I sc \ is, , r ! 

f s 1 s m nx i er rent s ss ij c* > v rj 
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o \ > i 1 mneue fio> 

!l > - <! t x es 1 ctively dnums the n 

When fee magnetic flux is thus shunted, substantially much less magnetic flux 
couples to the tmrd anted receive? coil The shunting of the magnetic flux through. 
5 the no element substantially "shuts off' the magnetic field produced by the 
s o s. < „ s > ! >e goes u > ^ , s The 

embodiments that erupioy fixed permanent magnets are generally less edieterU to 
inducing an electrical current in the implanted receiver coil than those in which a 
permanent magnet, is; moved relative so tee implanted receiver cosh 
10 A phnahpv < ? na oi a t cj k mus t nound ux h ougguehe rkld 

e nes ttor to selectively van ei la field ta i product >e plot rilv oi 
t ) % 1 x ted to v i x . . t 

i 10 t i > v (b i mki dlo.Von 

by the magnetic field generator, diarchy varymg the magnetic field experienced by 
15 the u\e!\cf ceil 

In yet another embodiment, the permanent magnets are radially movable 
relative to an axis of a shaft that couples to the prime mover. The permanent 
magnets are attracted to each other whet; the shaft is at rest, but an actuator moves 

20 mngnebc ilux that they produce with the implanted receiver coil when the shaft is 
< d ( v t ! t s j cacti <<'h tun 

x m ^ k c u iivv de UKinn .-cem o <m<m x sbn 

I tit O < U * V v. O s1 > l , i « < (Ki (5 1S 

xv- d^g . - i ' m ut \ xmvcd m th imp <. s 1 

25 receiver coil. 

V the? sx of 1 present eeutioi i.recred u method for 
generating a varyhm magnetic field to cotghe energy to an implanted receiver eoih 
Usui tts ml m v. i e >(o » urn I by 

dm elements of the apparatus discussed above. 
30 Brief l>esmpti©» of the .Drawing Figures 

? foregoing as and many < ndant m this 

im-entton will become more readrh appreciated as the same becomes better 
r ^ ^ > i ^ h , n e>i in 

w tiwts. una < m v re.ee 

35 1 MP" 1 ;s t toe diagram * t the t of dm present Invention 

> v. a m g ipl rt o t \ v v -v s > ^ _ x < xft 
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! KP Rf : ic* a o > A-sM<.' „ voh ' s ■;>.■• emb»uun*.m <>f an <.\ .-i-i.il 
power head for coxspimg a varying electromagnetic flux into a implanted receiver 
coil, in accord with the present invention; 

b>* Ri >■ * \ and >fj in . nn 3 < « ss s.u » u ^ i . ui m e \t j 
hotiomwwon ^ondernKodimcntoC an external ixHve S ih n 
sen of permanent .magnets;; 

: IGl RF X h a pmpcoxe bottom xseu of a drheo < w g > fro p< ^e; 
he I, for vst a. < < 

FIGURES 3D and 3D' are respectively a bottom view of the driven disk, 
with two permanent magnets, and a graph o related magnetic Held intensit) 

v > <•) S HO';. 

FlGl'Rh'< -i ar.d "I sr. raspc-tnex a n.<\vu \ien o' f\r^ <m4 
\ h ton perns au i n gnct nd g; { ( t, so 

waveforms vs. tune, 

! i!« ip o oi Ik a u' disk, 

with six alternating pole permanent magnets, and a graph of related magnetic field 
i ens 

FIGURES 30 and 30' arc respectively a bottom view of the driven disk, 
v lui^v.v.n.j h b >e< e^v i i v 
feces and three c»m;ecutn< nonb w v ^es uli Im n. . • >- <. io if x 
di >i ^ t , v s i i, >auoo m^xs tunc 

FiaURBS 31-1 and 3H' are respectively a bottom view of s driven disk 

'«.V<. m< , < v _ , $ ^ C i } ^ ipn (! <d K 

magnetic . \ o - waveforms vs m ^ 

IGURES 4A and 4B a esps c e el d cross secti na 

* ^ <. i k , x, <md 

s ! u 1 \ at is v. npb 1 a 

the , v < i 5 - s ; ' ,„„, oj (| v 

exte mi tower head takers long sets s lines 4B IB 3 PKH R! 4A; 

FIGURE S is a cross-sectional side elcvationai view of another 
a f the s mi tk <\. < < a • - coxa x\h>m 

!■ ;aV\ Oo a ommanew m.msno 

HGURFS 6A and 6.8 are respectively a cross-sectional view of yet 
* povx 5 ece n which one 

oe n rem ^ <v . v n d ml < V tvk aaj an » no v onamm mmtkl 



magnetically follows the roiabon of she driven permanent magnet and as; enhnm J 
wen uffhe " d> Woe <> ^ - mtgnog 

FIGURE ? is a plan view of an external power head (bousing not shown) 
in which two permanent magnets are down to reciprocate back and fhuh above 



* . the implanted receiver coil: 

I |l\ kl » > i k O s t ^ s ? H !- 

.o sVv > j j ^Vmh voskkxwm ^-deo < i o i n ; < i ) U 

van' a magnehc tick; produced by the penmanwt magnets; 

FIGURE s i) is a side elevahonal view of an external power head (housing 
KH h<n\t m\\\ \ i \ bid > i i n 1 u \ ink i 

f «i * pom < io as >^ 

N o 5 ' . sew. hi . |o <,nw >, i> vn < 
powei le 1 hows $ not shown which fixe< > ij 

finx shutn bat arc provided, and a graph of the current poises vs. time produced in 
theiiMpiaatfidteceivercoih 

TIQX 1ST 12 is a pcrspe< th e * \m oi ai external ng pox r in i whic 
hmal vnr me, \e \k m en on vc od d t s 

implanted u; a pad ends kg; 

b s < - - \ n ,\ ,\ui\a coil and m- 

external power bead (housing not shown) m which two permanent magnets arc 
sbdabiy supported within a rotating i so as to mumnixe starting torque, and so 

S v ^ v ,. ( t Uviif 

magnets are not rotating; 

* ^ * i < ; m u ^ s 



"tppbod H v 

two permanent magnets that arc sbdao; 
uhounbw stardng iwque, and so as e:> ret 


1 a fin; i < , w 


respectively, id 


y rnoumeo m 


a roumm 


I tabs HQ us to 
ie field (outside 




a! magnet 


the housing; when 'dn permanent ma m w 


s are mi mmtk 






FIGURE 15 is acm-away side eie 


various! view ■ 


of yet aac>! 


;ber power head 


5 .0 sp >, 0 




y rotated within 



f < d \ir um e<mw t 

a*! »b \» ace onion » rsse - \ >e\p 



P^i-nplsoas of she Prrn-ro-j Embodiments 

1 ! s ki \ I K i \ v n-a<-,$es \ 

applets « i , -><• -n;-\^u^ nl pr l, , s vV <„rru! | o ^ 

! < ! ^ aoior dr i\s - t > n <. 

SUpphsttO:- W><C - vJ ..U!H ,.H>U>'kW&\ 

halapnemmau, orhaJ ro em ah u 1 t n J » « M m rn vc 
\ g;c -a , ; i s o ^ i „4 5 h ' ■) t s 

in eontrolheg such a motor. I using a fluid drive motor, electrical cumeai to and 
\n uk uc\ e i o v n (Sis 

However, an electrical!) powered motot is fvpscalh lower in cos; ard genera h 
pm2; s Nc lo p;orid>- ek-canal current to operate an electon ;d mm\m pmur 
- > ' I. - > i v ! i the 

f --tp~^ - N ^ - ' - ! v ( 1 > - J b j < i, 

shown) i Di > an ppi iu\' i, ! i KvH'm s i 

type, e > e lydti&t 

I oca! (m , ( i -agones 
> * C o ,e a ^ ! v n v t to 1 fp 

lag iorct s ded h - he $ ot< dri e is co pi.ee t ths 
i k fie 1 genera irougl I e shaft 36 Converse! i the drive 
i hspo d at a remote he varying nmgnelie field general 

the I v >' drive tlrce can V p. <. t (not 

separately shown) thai ex lends between the remote motor drive and varying 
' N ^ H m vemem provided i motoi causes 

Hil !! lb ) j ' I !, * < v ! < } 

h !n n ! b i c j f s ,nk ^ - : 

External power head 20 h intended to produce a varying magnetic field 
a < v. - v. i , i u s uk is 

subaciemly close to the external power head to perant rnagneiie coupling with the 

v V i K lis 

varying magnetic field h produces passes through a tissue interface 28 and couples 
^utb an m , n s < e - c v N pi 

(not showay ato anode tissue interface 2>> and directly opposite varying magnetic 

mj v ; K^sk\ k ; ms v ^c < i 

'is' cry? t twee« va o i 1 

n i v ^ no 5l\ u 

2,0 cm. 



The receiver coil can be implanted between bony structures such as under 
the derma! layer, adjacent to a patient's ribs, on the chest. Flanges (not shorn) 
extending from the periphery of the implanted receiver cod coo be fastened to the. 
^ <■ ' ! ^ <c . - s o , , o c^ j s teu iu 

! £ * <. 0 x - )>'C" V ' ! 

or even mounted proximate to a hone structure. But, by supporting the receiver 
coil between or just bekm the ribs and mtnuxhateh beneath the dermal layer (or 

1 ! U v i I M i \ >< c u <, 

i i*K r 5 N ^ t <. n s <c f s ' [ for 

optimal power transfo; n.pl eceuo. ! 30 > , ! m implsnte* 
mdcaiehx ,u » h, i e.,o > \% i H » sst „ el ,<>,v a>iuo < 
u u> n , » v v , v< ! 1 x. . ,a's < ! v , „ . »jj futt! 

ru> t < i 

implanted medical device hi m.o. comprise, Shi example, an implanted 
Ms vi t » , ( g I H ^ i t n 

intended that the present invention be in any way limited to energizing such a 
ue\ naw ffl'ii o l i%p ot ) i so I i t 

l ' ' » f t n n a <. 

battery or storage capacitor lot storing energy coupled to the implanted receiver 
>-< ; v v o v i • < v o nt 

s m \ > - ' N v Jul t ( 

e >, <. , ; v v. * v , t j «. 

<- o v. < < ebon , , ^ v v 

Fbdbuh ItNu,' 1 <> - o * vVoum j^n- h d N t in 
\ metm boo; I.: is -]>:posed wmun a bousing 40 oft be external goner hood. 
Vmo^iv,:: * i „d e >s < > ■) > 0 ^ Hue 

tanog 4 < v i it ! „ ev liar 44 a <. u kl the 

midsection of penoaneni magnet 42. Preferably in this and in each of the other 

1 ' ~> h ent escribed helov permanent m guet 

termed of a us alloy or other rare earth or metal ahoy that 
produces a relatively high magnetic hex demh}\ Other types of „v i ■ 
■o v v * v. v r > n> v v 

a material for the permanent magnets that produces a relatively strong magnetic 
fk d w t tc rno<i m en mm \ > b -h\ cies tu rt s pole fee* 4^ 
and a south pole face 48 that face downwardly and are disposed immediately 
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" 1 f - v ^ - f - ^ < i k s d 

5 n r he i ic fliix be wee 5 nor pok ce 46 nd so th ?o!e face *8 

>' i ] >■ v eondut were use 

{ * ,! v v uprises a j iymer t 1 i good 

electrical insulator and does not block the magnetic flux produced by the 
permanent nusg.net. 

Four vertical support bars 50 are disposed inside .housing 40 ; one adjacent 
esfihcotnu <ueA, . -\jtlb ? » m ,h t k ot tm toi dm 22 

< «a inn vert s S< , 5g m e vs > 5i } 

slots 59 as set screws 56 at each comer of the top of housing do are threaded into 
0 * ! <- hi f. > , , m uk 

thus d w ( t s i \ i I t s 1 

hoos \ u i 1 \ t > f m 

awi upvvardb 1 < magnet 4 nya\ from the bottom of 

hot sing ^ unit lux o r » ti 

coil 132. The electrical current Induced in implanted receiver coll U2 can be 
controlled by tbos adjusdog the vertical nasi dors of motor drive 22 and x uho 
magnet 42 within boosing 40 or by changing the sepauuion between the housing 
ane the implanted receiver coil. Other techniques for adjusting the magnitude of 
the electrical current induced in implanted receiver coil 132, such as by varying 
the rotation.; sp< < v ed below 

FIGURES 3 A and 3.8 vbow t , < \ , 

N! 1 " - - > - 1 ^ v. < s < < > o 

> > U JK >C i i ^ * *\ , <> !i 0 n 1- 

^ 1 - v> t n < * nu i m \ 

coupled to a dr shai oiau lis 2 com tin ryhig ma netit 

field cenci ear e. en . , ; m n ■ d e„u an n- '■. . on a na '* >- I :\ m, mad 
axis of drive shaft 64. fbnbedded within disk 62 are two sets of permanent. 
a<ur,omu 1 J < S t . I po „ m, » \ em mm 1 uummdlu 

We* \ v ^ < vi! ^ ti i wa 

■m 1 u '2 * s 1 ^ ^ - t ?u o fo 

pole feces of permanent magnets 66 (within disk 62), wgiie a flux linkage bar 72 
extends between the k t and the south pole faces of permanent magnets 68 
sv hm h\^ \ auotm >otVvoe>mtn, m meet 

el i ' n GURE SB 



Rotation of disktC ktvm da u'XmI <a.s in either dawae-a utrws the 
v\ v n r coil 35 awn in FIG! I) 

and altei at«!;v d es th pokrit) f the ktk % ffcrm p* men 

0 ^ vS nn u. \>n us \ k t 

coil The \a^< '-a \ o ^ \^ n , , 5 !0kJ i » 01 dc4 'O 
H'iuw .i i i! * v \\ „ \> eiOvOkai ff nt <a ne K< 

server co that is? >te to energize implanted medk uu, 1 d si wo in 

1 1 ' n ^ ^ > '! < i ^ ^ tile 

in in, c 5 el , , , i 

curwan nnkked n> l\ a recess si ,vd I- >. .or;- ,\-> a a : - a h< t of c^u K ;t>i t! kJ 
at a desired rate so Ih.iv die frequency of the induced current is within the range 
from less than 1 0 lie to more that 1 0 kHz. 

It -huoki he ;w;ea u';:>l the power t:aa war.-,; ? 0 tho unpLcUee receiver uk 
<• < ! i N 1 u ios , 

\l -> > ' v n ! ! < 

implanted recover so changes, the amplitude of the induced electrical current 



■3.1 current mere; 



.ppai 



readily , , v »i I - sp t \, t > x u,!t >x s\o do uts <. d 
tk J ! 1 - ^ s nrsrit induced in t > tut i 

receiver coil ail mk , ',oi. .^t- -esautan 

fu k> n t w i , ^ < v ,H1 -iR. i, I Id 

eaet cot ee >h ' p ! n tv n I , k n \ and 38 w o-ms ui« 
i < » n ^ o «.>ji.v \% s n ' used 

v"»] it! I » , ^ , S j | , |x < U M f 

1 ^ ^ x ^ < lev, In n vnnr mnma s»v < 5 | r! 

1 lOURe N k .» k two perman nt triage h$ a ad ;> tre inserted within disk 62* 

! lK H n t s ». ! | ! is 

magnet 75 is positioned within disk 62 s with its north pole face feeing 
o*. n H* x x < < , v , * \ . , v 1 < s. i 0 

s positioned with its sooth face facing downwardly, flush with the lower stnihee 
, s s s ! , rv "a <e e 

directed upwardly, and the longitudinal, axes of the permanent magnets are 
, \ *ro4 
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< < MmrK vhuoken ::: a dull s ■ to-d ^ i \ "it p dm! the 

lower surface of the disk in which the permanent magnets are embedded passed 
mmwu, ^ \ c v > v <m k r v ,u ua) o2 - 

5-1 ! Si v. ^ ^ * f v ? s * ft 

magma 76 as shown m FIGURE 3D, the magnetic field intensity wtweihrms 
1 wm^J m the graph o, PCddU di warn r ? ( dn>\ i wlaeu include * <wo„ 

s * mvs 1 s -is were 

10 disposed op; i ! s GUR) I i * , m ' 

induced magnetic field intensity h \ it m s >. > a two positive pulses 82 

followed by two negative pulses 84 in repetitive sequence, as shown in 
i t i H! d- - m \ >v pomeicat $ , t a nl > m at h of the cawdor 
i* 1 co s „ x „ - < < i K ;oc t 

15 i \ I ; t ! 

mciudma positive poises 86 and negative pulses 85, winch are more sinusoidal as 
tve tec n J IGl RE 1 1 j mag i field 

genemmt 6CU\ shown in FIGURE 3(1 three permanent magnets 75 are disposed 
adiaem each ttv \snb than tmtth * >k n.,< ;lm,h «it the 1 nuu surface oi a 
20 t I ' vlnk x ! f < , h n 

s h u ! k i i h k t > ma > > a , 1 \ % u 1 

inie.asity waveforms shown in FIGURE 3G\ which include three positive 
> s\ m v a - ) - 5 < s f ^ o 

In fail s s i < v hu 

25 - v h i i n i 5 v * k i< 

s s - i 5 1 ) < V K i I 

h he lowers! k> disk ~- 7 a- 1 - t ■ 

SVUW 5k t > <. ) ? > i O 

arcuate shape of the permanent magnets, they extend over a larger portion of the 
30 rotations; are of a 87, causing generally smasaidai magnetic field ■ntenstty 

waveforms 95 and 9d to be magnetically induced in the implanted receiver coik 

; e , ah . ; .oi,^ ;; ;n hd N U 

\ \ < i < i ! e o^ mom very 

^ k u , v \ o < v. mm apply 

35 > xm« J reeus ei v;^' <mu\e opi it x v s 

to moxe l\ki t>J hi i „ ^ t vo r- - s } ^i Jk 
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1 } ' rece.b oil <k ch torque >\ 5 < < in d v 

fastening the Implanted receiver coil to adjaceat bone structure. Furthermore, > 
the rotational speed of uve varying p e , Cell „.u a i ^ . > << tan \ high. 
tb« effect oi , 
5 imperceptible. 

M \ *A * v " > n v > , \ v * ' > iy>t ate J uVi 
eliminates virtually sp torque on the mrplanted receiver coil hi this cm!:. > Juneau 
it pemaaok ma i oopL\ oiu om ct son 102 u a flexible 

C^lNv 1 { s x v. \ m I m i M p s is 

10 v v t v ! 0 5 00 i ih.n 

pi<v ' iv f <. v i \t s, % m s s > n n 

« i m ° s < v. v v < i i h f | 

<. ad 0 v. s < t v s I < 5 ! s ( 1 n f 

i ^ - ) > t I in t s ! v. i I < > t 

15 Ins v c. i.e sid.es ( Ik 

< o -•• -. i \ As 

permanent magnet. 94 rotates, its north and south poles pass adjacent to the top 
inwardly facing surfaces of flux linkage Mocks 98 > as shown clearly in 
\ dlRMR luvueik flux produced v omen > * s then 

20 u 

receiver coil 132. External power head ! disposed on the outer surface of 
issue inks v 2 it he iowe:: ends i e flux hrikagt docks disposed 

"! ^ 'H u " U ui- , ,p J d >vk IKM^^j^ 

» ! > < < >~s ! j v s>«ul apu 

25 too bvbtio^ >i I t<v x us t e\. m «. i, • io hv 
s i s i > ess ion 10 she un i > uki 

\ i-. < * o > k v o^er if t ne 

U s U receiver, e.g., mnnediatdy adjacent to the bottom of the cylindrical 
l v o ! t 1 ^ v d k >.onev.rstr ! k tht 

30 magnetic tins produced by the rotating pennanera magnet m a vertical direction, 
uthurmzing any horizontal, component el the omgneiic dux, so that link rotational 

" V > ' - O i i ^ V ^Vi >« 

uc >t wkx ttUH > i ' i mnsdcl 

35 j s ) i m xis 
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plastsc polymer cylinder can be used. Mechanical link bars 1!B are attached to- 
UvhOxS v «v. ! t x < <. mvxiptx \ 

w t 120 n $ i i i ! , , , L 

permanent magnets. Driven wheel 114 is rotated by a drive sh I * mat is 
compete; n electrical drive mo ica j x that external 

power iuaci U0 o? ahurneewiw * . u> , T-n .\ 'e,amu t loaned hoe 
Since sivot potut 12* is >ii s * v >v se t < s , ,>mk o 

the driven wheel 114, movement of pivot point 120 due to rotation of the dri ven 
w^U < o i < >. s l\ ! v s v f «« 

about their rikua t -0 As 4 o^ Je a no ah us, south ;-w\ <« pour at. tn 
n nth s r> ; o ! a ■* ^orved ttv.v huoai 

1mtL> ii jji.^o f,is t v <. o s j< k nt 

^ > ^ < <_ t 128 le kww s , m s 

are disposed adjacent the beatoio of external power head 110, spaced apart aud 

'its t t ,>} o doi !HO i M U <d . sf\ f 

cod 132 Ins < uetal or aikn having high 

cabiiit) ( ilet shout eo 134 are t >luralhy of vnms 138 of an 
electrical conductor, the ends of which comprise a lead 140, which extends to the 
oo u tin ; s ' * s i i I 

Oil " ~ s s ' ! ! \ ! s t d s 1 ! ' - v v U v >ii d 

indue*. t i us u ♦ t! t \ - > h t to s us I 

through lead 140, 

Another embodiment for an external power head ISO is illustrated in 

I l' 'vif'\ liU'ihOIV s i < j < { \ u 

polymer or other suitable non-arsagsietie material bonded to a pan' of permanent 
a s 4 s v s v a v' Mvt 

s ^ s s s y n % v , i S kO v s \ 

disposed above du v v ( v| v s > iow-ej ee! hd h ako soeiudes a 
pa:ir ef permanent magnets 154 hooded together with s respective north arid 
south pole faces lacing each other, separated by a dux linking section 15? ; as 
shown -a PKRJR'j 6B (The tructure of driven wheel 152 and follower 
mm K <e i a a „ < j »< , 

Kid p »! iitv \ I v 1 x at s. K ! \ iv ' ; t tv h JOsS t h, _<J } y> 

i * s s { 5 s mtigflstic lleM t t. f ^< ft bee e? 

n ^ on t .f dri\ an wheel 152 const ens v < n 



lr* > the pairs j i u vhos 

n N t v s ! < v s , » ; 

^ ^ I n v !; - a - x i * *, 

Hie eml < * scuss* >ave ai 

jnJUviv^i !\ 1 1 . v d - < - iK \ s ,! X, ;0>si 

i i> .d vtt tv lu t *v , <ai j I i -*4ioo»)-vJtc in! .ti> 
Shalt 1 -o -.CM toaatwoh n.ans b ,ek and ;*tb. ca^»v pesm v et - a,n,ts 1 - 
*o 1 s s ! n v v. „ v i ^ K 

«. x > > >s 1 " V t x> i t 1 X x ^ s ^ ! , 1 

imv. ,<s * e v5 v v v ! t „ v n >i i , • <.>><. v v n, 

pern f I 

coil, an electrical curren is induced to How within the turns oi the conductor 

<**,. ^.U MPtu » \ i ki > Jt t stx I'v 51 

implanted device (also not shown in this Figure.). 

Instead of being rotatabiy reciprocated back and forth, the permanent 
< ^ < near fashion, as is Jt 

embodiment of aa external power head; ISO illustrated in FIGURE 8. In this 
s lux shunt bar 1S< I ot d 1 ?ve hre< ^ertkathj Signed rd 

spaced-apart permanent magnets 1 82 aed extends over the respective north and 
south poles of two of the permanent magnets. The upwardly facing poles of 
permanent r \ N x .to % - \ seed j eao tan he e 

c>pr site polarie n the order us winch they ,re attached u- a m- tying piau 184 
that <s a suit eaek an. > s 1 x, - en,, f\ n c < > \ - ^' ts 
)« h tt st < n,e < x _f > , i s ! < 0 > 

< U > jh x mannas Oi.'f..sn-d • ! :.mwdi.nu\ urune core huxs v) on 

n 1 o x u„t <. <d OxO » . >, nm t 

! nx e x . - si mu>e 1 " -j an < < 

n s e onset am shown), receiving its motive power trom an electrical motor driye 

S t ! ^ j v S, t<> 

c"v h e la n; s t t \t >ed{ >\.t tk.;j \ im\c shaft 

1- lb-i PI ! a; an\ lasn-.a ■ - oo^e>- head 3«tl i> nlustvJed that 
" s x h «>i the 

'1 t 5 i J J * ! i 

instead of varying the separaoon b t v 5 rotating permanent magnets 192 atsd 
, i s^ .v.h t< f s x ! ^ t<-'- - n a 1 s > oi 

-n a e - n t < s % s > e v J . so ) A\ (not 
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N 1 ! os > i ! < A < < , t „ h since 

permanent magnets 192 are relating, being driven by <m electrical motor drive 

>* I \ ! . ! i v i t 1 »!'bl( 

power supply using slip rings, brushes, a rotary transformer, or other suitable 
5 mechanism, as is commonly used for coupling power to a conductor on. a Totaling 
i p-ne i,,e IK ^ o 

thxxeK vKvmo> ? ,n it ' < i o moexemo b) 

implanted receiver coil 132 to control die magnitude of the electrical current that 

10 laeuee 

Another way to periodically vary the magnetic tick! experienced by 
implanted receive; <.<>;! i v :.s !o pedmaemb. change the elmaem'v wnl« wWU> the 
i ! netx fiox end by p< ic a , t vu 

^ ! ^> J. o\ \dwipuin<^ : gfvK Ohm ink t <. 

15 between two oca mm s > w .«n o « * s< head 300 ace i 

implanted receiver cml Permanent magnets 202 m statkmar} A motor drive 
t <t h n s „ ^ < t<< <, n ) 

each of the fixed permanent magnets. labs 206 extend ouovardly fixmi the facing 
surfaces of disks 204 a distance equal to a little more than the thickness of 

20 x-m i < » tlx \m< 

i ix 1 m \ )n « j x . Ik x n ml > m h »u n 

^ r o m .id i n>, - \ xujurn i <«., 

adiueviO Uu- pole' • -f p.:mxox;u maenex. 202. \ ikx sham bat I 86 lhai la also 
I bdx x d i s i < 1 b n hip m s evten e h > 

25 - s s ^ . i ! < ; , ^ } , 

j <ks < i ^ X , MX v 1 . < < } ^ > !H V , 

< <\ 1 1 ! < ) { I > , 

I eoA ct c p P e noles m permanent magnets 202 and the under* thee otbam 
shunt bar I So, and between the lower poles of the permanent magmas and core 
30 tact* 1 an mdmpbnml ivxa .-m oh 1 33 t as an* m da dnsh hoes heat diostmte 
U! ,1 k , n x * ^ ig vx 223 am 

o<\ 1 •> < 5 ' m uK <. s\ * t ii v; use h - 

f ! i >. - . m J h the 

un ,0- is Mimtee t xm > N I < 3 

35 5 een the poles o e permanes passing through the 

s - 1 \ v ( n 2 v - that tabs 206 
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move to the o on shown by the solid lines < FIGURE 10, the iiux linkage 
between permanent magnets 202 and implanted receiver coil 132 approaches a 

i < i v , v ^ > \n - . . N 'e I ^ w 
magnetic Held thai induces an electrical current to flow within the conductor 
comprising turns 138. 

As* .mown m hi i i . v ^ o v a\ \<i \ m i.u'njtss. 
field generator mciodes a \ linkage bar 225 and a rotating flax i t < bar 214 

O t i l ! s t v { j I ^ t s i 

faces o a- magnets 2G2 Fixed dux linkage bar 225 ana rotating fiax 

|( < <. a "1 v * u\ * a l s , t o "w Hs ) » hu 

to s lx < ii v ^ ( x v o i la ! x 1 ' J s > the 

-> pw ^ ! e\ v-o u 0 > , < 

K u <. i i i b \ < ' I \ h 1 „> m< i the 

1 f 1 . V I vliv.wVl VOliK.l, 1 i f 'lf.)h i 

a maximum and when (he rotating Oax shunt in in the position shown (by the 
solid lines s FiGU'RI I I , the magna mem magnets 

in snasat , i \ ai 1 Uu<. o tba 

v i ^ , s s 4 n ) a f field 

I tk s 2 1 is that appear at the i 1 receiver coil as the flax shunt rotates. 

A desirable feature of the embodiments shown in both FIGURES 10 and 
}} is that when the devices are de-energized leaving da magnet Oax shunted 
t'i^inti p 5 ^ i a > i n jk 1 

i > ,! ' 'i » a > 
Oax van \ a v On ; s. \ < a 

between die poles otb.be permanent magnets. 

FiGUK t t n ,n v > na s 

ts r ' < v , , ev >, i \ 

cot! 222 that ss disposed within the head, neck leg, or arm of a patient 
^ v v < \c - n\w )ltl Ob K" P 

tba: .. and 

P t a~a <. < < i L u»> 

i i N * v ^ - ( ■.< i v v g v i < ones 
a 3 v i } , v i ^} n *onk< 

t net o f \ ! i v % v. ml to provide 

elector, tl pov.oi \ eo > u.^a v e e% a «• to ch.ma , -s em a 'o 
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v n « } N 5.0 ij i * * <- v x r \ that 
n v o receiver coil 22? can be used with the other embodiments of the present 
n > o arid is preferably disposed so that core 229 is generally facing toward 
the dermal surface so that one end of the core will intercept, the varying m.agaehe 
fiu> pn faced K i o ^ f v v , s * s e , K A 

plurality of permanent magnets 226 are mounted to an inner rum 228 and are 
wanted so dm a hmmwdw.:; a - o eseit .-f da rvnmnn-m 0!«<k'< 2 mdtam 
d ,o m - e > a > i \> - y?8 w | 

Id < ^ t < < v \ in | "\ t >s no\ 

\uppo \i -> >\\ . \ o s < \"A ) a i r I >< !i ( n i>fi , rt< i , 

i db pc i e mew J tiu e a i mf tm 

permanent i NN > s s 1 s me e so «i o migb.mc* 

eceive coil 227 as the mm ng rotates, can n 

experienced by the implanted receiver coii. A nmnn 242, coupled to a power 
semphaenmd (n.»i riwvmh is aoaelnd a> one s> in 22d of the retain^ ring 
external power head, 'ftfis motor Mvmgiy rotates a shaft 246 on which is 

M v t v i ! 

ring, providing the driving force that rotates dm inner ring and the permanent 
magnets about i earner of the .relating ring external power head, moving them 
past Jmplante eeeiw ' > bat difereo diametej 

< t no. tl pov r „ t t s , v'i. em i 

^ t 1 <x h is a , , ( n v t be 

- t s i ns v j s - !u m o to v 

« » l ~ ^ > vl«.\.V O, 

w ml I < ci >< m h i s a nr m a > oi Uf extern;, 

power heads described above a; initially energized ts provide the rotations!, 
wu v c me^ comma i i if i m< t 

(that reslsis its rotation} because of the magnetic attraction between permanent 
a - - < : > e ' s < . v au " i ^ w ; < s - 

^ i v 1 - o tarn* 

head 230 that n,s the startmg torque experienced by the elecirmal motor, 

in this embodiment a drive shaft 232 a coupled to the local or remotely disposed 
electrical motor drive. The lower end of drive shaft 232 is connected, to a 
horieomaUy extending cylindrical tube 236 Permanent magnets 238 are 
%x ' - 5 ^ o. N v >_ s i k >w , da h < wax u 



outward Native to the longitudinal mis of drive shall 232, The permanent 

permanent magseis, within the center of cylindrical tube 236 and applies a force 
that tends to ex v t! , % -\ < i sex ; \ awn o.rn the upper 

5 <. M n > .n s i ^ ! o f>> umk \> drive 

shad 232 is de xxtergteed, • ,\><ivt magnets 238 are thus drawn toward each 
other, nnhrindzmg the torque :e . . tod to begk rotating cylindrical tube 236, 

iiri\v»a\ v( <. < v v s 

force created by remittor; of cylindrical tune overcomes the force of helical 

10 ,)! }n i <• I s ; m i x ii n 

the central ax drri-r shai N ^ m permanent roagraxs reach snaps (no 
* > - ' h n s i i s e <. I Nj ul ifif 

) o ' \ v liku m ui < v si 

•> *. s> 1 S 

IS In HCri R SW\ m, 1 H Os e <. v xtm<> n i 

wMtii >x < s. , u s. is s-^ s.0- h- die 

v tbes toa-v >e ox an * ot u ot a * otodtk.\J m the 
implanted receiver coil to he controlled by varying the spacing between 
permanent magnets 238 arid dux linkage rods 240 when the ,n tai magnets 

20 > 0 < U MS - , i \ > s. :. \ :. I the 

j ut >! iu H In a i s , ! t s • t of 

i « " v t' - , , , <l I * K I 

0 tt t t s,, ! ! dace* 

FIGURE !4A shows an external power head 248 in which drive shaft 232 
25 j< ' > u , - n e^ * >m m 1 < I n ian 

1 a t N \ •> \ , _ < s w ~ ^ lU-i \ 
wound around have ;haft 23 and is eoapled to in eieetrica current 

s I 2 * s. s, s ^ M at- ,ttu ' 

- mind i\ i s t that eausea rule 

30 5 s ' " " . s.s. ■s s < > f < 

an mm Mcibanlcn! links > - ph >u0> tormeeted to the ring pernutaesvt 
marpru a\1 ox » t;n>.!hy i , ; , , y < t _ of\.^>\ x a - .< ooph < ". pno: 
N x \ i ! rirta 

n< ( m o \ •> ^ 1 " s 

3d <s < s , > > 5 , j i t s, s. .ex mi sh 

nxpanvted receiver eoU (not shown ;n ibis drawing) throngb dtnc hostage rods 240 
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K O ^J" 1 O v s < ^ J ' „ > 

reducing the attract between the permanent magnet and the r linkage rods. 

i n< \ ( i ! <. t ^ %nt 

5 t : v ) 5 •> . i > s \ in this 

ii.n e j 1 eeied to pivotal < octets 258 through 

N v. ! tO, ' i fv!!! „ r I 

magnets 238 are rotated by drive shah 232. However, m bus embodiment, 
beating oilers > u ops i . t swash plate 264 to eomro its 

10 M ! i 0 ; > *S ; ik 

moim J ? a bonkes :h>'s < a; connected m a ^ f a n>n ' ' 1 

The position of the piston rod and thus, the position of the bearing rotters 

and s > u < < s v ^ a is mi h m 1 r N > 

i| phi! ti t n < is" 1 The 

15 OMi i iluid is nop o drive dw tor d up « < i t > move 

, pi n ft*} ii< e< v dms o,n ^^' 1 . < - s , ds, movum, 

i't ! i J l * 5 « s t t t V\ \T< wtd 

other 1 lbs I b jet a sdpua w - t n t >rvt > , d> ne ki> linked 

through flux linkage rods 240. awl the startup tonp.ro necessary to begin rotating 
20 v ft 232 is u a Vs the swash pia ■> xw d x > ily a.lo h 

shaft 232. the permanent magnets are forced otxwardly, increasing < > < s t «. 

flux coupling between the rotating permanent magnets and the implanted receiver 
x m; stitude of the elceinaa current induced in x 

implanted receiver coil nail be increased, ft will be apparent that using either of 
25 it - - \ > . ox pen,; u ah i h I < s \ o S id in 

magnitude of the electrical sir induced in the hnphinteri receiver con is readily 

controlled 

Finalise FIGURE. 15 illustrates an external power head 280 the includes a 
housing 282 in which a divider 3x6 extends between a lower compartment 284 

, nit in ^ bijv at ^\ , vr ^ v >. „ <hk oi u mm; - dm e s»J 3".. i 
s t 3 ! ! n, , drive 

3 > , , , \ s 

Jos Hi., U« *■ * < t > ^ O t.J < ' f 1 

35 in upper compartment 2M. The motor speed control circuit is coupled to the 
t > t 5 1 2 lN > t>\, v < h. electrical current supplied n 



! vWch the motet ? connected. A spt 

v I ! ' v \> < , ss , j 

rotetabie hs the user to tuns tlx device on or off ami to vary the speed a! winch 

' 1 5 ! * ! sso*?!'! ludi 

5 is moirnted jest inside the top of the upper compartment, using a pair of threaded 
' !N H ri smr Is connect inter Speed e mro.i circus 

through leads 302. 

As diuSPOe: n . «. ; »,»« v? * * < t v , x " ^ ax:mod to be 
dispoaed oo U\ oa m. , , n o >' a e ° 1 is » n,m ^ 

10 I v ! ior. aeuv! ,i :i , i be m i 

The 5 otto \m , snopp , \ < a teuoua < i > t at d i ^ » a 
t ■> it <. ^ f>H <. < t n n 1 

implanted receiver ( < t t j I ted ret oil 

compnvs ! ,n f t i , v s , t \ <. onto* i i s v bp 

IS coated woe. ,> >r taoA-dded mo 'of ..etopeubk- puoanarm prorecs P hem exposure 
to bodily fluids. Leads from the implanted air core .receiver coil supply electrical 
! v cam cod to flow m the 

coil by the varying magnetic Hex produced as permanent magnet 294 is totaled by 
the motor. Due to the speed at which permanent magnet 294 rotates, a relatively 

in i m d a t re raced o > o 

B t t , i < - < ates i b possihk 

* >^ ^ he Implanted air core n eives 

Ct > U i £ U X i , i i ) N 1 Of 

25 ^ , , {v! 

< 1 < u ! > ' , Uj to 

marks t ml shown) that are pros ... n tlx rior ol xnsx g282 to indicate i 

enue i eLxt , ues f > v * \t ^ ol the soetc uum , >euA Of 

vtntc d ii >t i n! I 1 v., o vO ! ^ % i it jl v inxtt 

30 'vKv-eo\ o\ > x s v mnr ( o!i^\a 

hh ( v vs i ,^ i 3 v Ov ' v < O" uth <m 

referred form of > -< ! it those of ordinary skill in the art will understand 
that many modifkadom cars he made dxreto within the scope of the claims that 
follow. Accordingly, it is not intended that - scope of the invention in any way 
35 to i \ e < k ! t ! by 

eferenet >U v ims y<. t >v. 



cms it i v \ , t ^ 1! ns 

L An externa! > >^>nr .i adapted u m&gmik-dly exciting an 
m } ^-eona eh So flow in the r*j 1 p,, 

receiver coil, comprising: 

(a) a support; 

iv ha < ] i - arid 

! v 1 ■ imsr v v - , - , 

iekl generator m cans n element of i jgncti iek! generator to mo t 

„ a i\i u tin m ppo » . k * i< i \ sit i 
producing a varying magnetic field that is adapted so induce an electrical current 

o i n I 

2. Noouci oi' (lain: L ?i ivus 
that substantially encloses die support and m magnetic field generator. 

3. . external transmitter o! ' ' whereas ihe prime mover is 
disposed vvhhin the housing. 

4. The externa! transmitter of Claim k wherein the prime mover 
eotnpmms an electric motor. 

5. Fk ex rna.1 ammitter oH aim! when e j x aove is 
e s v-m i o a \ ^ ,m\t;>-\, < v , < i s e m d m < » ma 

! shaft 

6- 1 ' N . i i a r a v. field 

generator comprises a permanent magnet. 

7. The external of Claim 6, wherein the permanent magnet 

^ ! v N t V 

8. The . m oatjoniocr m ;. kl?n a. vhun at the element caused m 
be moved by tire prime mover comprises the permanent magnet 

if I »t e o « t s he e i ; c nancn ma t et 

ix hat im rotath t aim 
- - w ccsO 
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i C lai m 8 .. whes x t niagiK 

i i * - v v I !>' , O , | 

1 :1k ? earn exit ;r s g. ef van - ; a a gnet > fl ;x ; long a path t m adudea the 
as \> \„s! \m 

11. The t\.m! t t,« ^ ui l. - s erhu mJnd *a a flux 
imlmuv i^rv-r;:::!,;:- :; maumal m.n cabcc- u-aymm j}sm 1ml a,.K 

VM! v ! U- s v v , 1 5$\ me C k 

through the mspknied receiver coil, enabling the permanent, magnet to be 
i * i i if , x a. 

implanted receiver cos; 

13, The external transmitter of Claim l y ^ au the element comprises a 
magnetic flax shunt thai is moved by the prime mover to periodically shunt a magnetic 
.field , v J g* 1 < a; 
magnetic held experienced by the implanted receiver cod to periodically vary. 

14, The external imnsmmm oi Cbiro L further comprising an 

<> ^ > m? i u «. is ! u> | ! < « t 

smpk k'i\uue a 

i if m fi a e i K t ? 

n 1 . , n v. s > ; 

16. I - f < w ! V Ni \ f 

member vanes a speed wh-eh the eiexnem moves. 

i" * ; f t i <. „ < > i , u a o 

generator includes apluraiiiy edpermamerp magx-cis. 

x m b i v vre f of 

petxoaxmnt magxieis comprise a drrven permanent magnet thai is moved by die prima 
isme ax - om - m < < .. , It 
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19 The external transmitter of Claim 17, wherein the plurality of 
permanent magnets are fixed relative to the support, said element comprising u 
ilxix ! n ! x s •> ! < pass 

i I - 1 t I i J 1 * > | < 

^ x ^ ' ! v i ^ t, < > s\> « iii.ni 

- m t . e .v: a-;\ ^ 

! 1 V < i ' t ! ! > > < , s , 

toroidal shape and the element -o - a ring that is connected to the plurality 
* f i ro i i <. { < i n r to rotate a out 1 

a central ax < o he iomsine %e that the p O * < j e re m ts mou 
around the antra! a\ts n i Y*K-ni \ ■ a an reed v :a a - t « an esuemtp o! 
s a pat en epic c > ed receiver col dispose o that U sove e 
N ' *. phit S i , v , i < , s i k 

s. vol 

2! 1 he externa! Is auwttcs a! { hum L furthet eorap ; iuj dj\ 

o *iii'^.>K ei\Ux?e^> ia< tsJ , e n. >j o I t a > 

of tin a, < i t iw to a soutx lectin 

> t < . 5 1 the 

< u .nrs.o ,td vVuiknPir.r''^ a t ? of the 

conductor producing a magnetic field that Cither opposes or aids the magnetic 
field produced hy the magnetic tick! generator. 

c ^ ' ; - .it idn ihi of 

! ^ S * S i v > t n H 

d;e prime mover, farther ■> v a ioree applying member that applies > Parse 
v*. to eoetV a ^ i spr <e the 
> - ! ( < » > i when 

<> < \ o > if maeex t f o 

cmapled to the implanted receive; eoi! 
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Z* \ a>eiia<d " <v " { * ^ a uuqik meeo u L » t < o pc .nvm 

^ - * i V S V V 

gn genetamu u - .vga ttekl; 

(b) coupling a driving force to « element so thai k densest is 

movable: and 

c „ * v C v v i s x ! s <. a v u the 

magnetic tiCd cotmkd io die implanted receiver colL v&nadon of said magnetic 

» v s> v ! v. t K ! U5 > 

>< lue v r 

^ >\ U tU o 

d < > j ! j 1 s v t ou! * the 

element t N 

25. The method of Claim 23, wherein, the magnetic Held is generated 

V S f < , > , 1 , < \ i 

\ v> <',e v <. , , 5 iS 

a rare earth alloy, 

27. The method of Claim 25, wherein the element that is moved 

x>)tOOV Oi 1x5 n< >! „\\ it \urtvM 

28. The method of Claim 21, wherein the step of moving the element 
>Bij a^ioio <v vast o:\ \ ati! ex ; ! ei i > 

vtmea a magnetic dux along a pad; slut inekCes the inmCmed receiver coil. 

fhe metkx < s nix-rem the -1c i the element 

N ! \ i ' i k > h O VSFy 

e <r^ u x v m > 1 m^i n \ - K < ; m, f vs. o 

1 The medmd of Claim ' further comprising the step of enhancing 
i t i and the 

a-e-a ime ! re* en n ve 



wo <mm9 vcrmnmm ? 
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i >>\ nA ^ * , \ is the , . ^ 4 r <. n vj> 4 s > i vou-hm* , 

* s ! I tlu> eees\e 

! * ' N \ -i - P ,\ > > H 

coil 

H 1 * 1 N ^ I o t \ 

w i \ he n J 
receiver coiL 

33, f he method of Claim 32, whereis the step of selectively varying 
the jhe 
eic if - ■■ field 
coupled to the implanted receiver 1 

34. The method ol Claim 3 , wherein tfce step oi seiecitveh varying 
v- ds -\ - - e he , 

' 'if ' V, ^ „ v J << , 

whl , ujnets. 



ompnses 



36. The method of Mem 3$ : wherein the moving el 

V ! ' v \ ' ' \ v v. > H„ > i C il 

-. ^ n ^fv.h <rd t i i of 

\ v. t magnets m ihe pereianent nvagne; ihai o moved, so that die other of the 

o'ereio. > pe'-.t ;-i ! 0 in -enet t thereby. 

lae \*o hoc o" * ' •> -< v-h <\;r * \ , s \ } |\ir»<m ft 
mag-vets are iked relative to the support, n v wherein the step of inovhig the 
element comprises the step of < \ t s passing a f \ shum rneavher adjacent 
t ! , i ) ~ ^ ^ t da , 

^v n vn » s -'< ! i, \ v to 

produce the varying magnetic- field. 
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39, lh< ,\mrn o { hanmv i i \ u JU 

providing ait ekcirical etmamt flow through a phmdky of turns of a conductor 

moxiotom vaUte of the magnetic field produced by said at least one m~ no i 
A s '^ ! \ < ! ' ' 4 ^ v. * > \' s ' o wntwuxsvi 

i M to ' s k to a_ e 

40 jfhe method of Claim 35 wteem the piumlin of permanem 
msynfits ao odiolh iK.vabi< on a stmrv -aid elurolio d permanent magnets 
being moved toward each other when, at rest o reduce & startup torque required to 
begirt ;ou;n-e da -tsppott and being, moved tavo} U<>m coco other when ?tv 
s >pOJl is vUJ a \ j t Si. i n 

S> v <o v s s I ? K !0 ^ ik O" o 

41. The method of Claim 23, wherein, said element is moved 

, < ! < kU ooo ^ >K s.v Cod 
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